Role of JNK and p38 MAPK in Taiwanin A-induced cell death.
The lignan compound Taiwanin A is cytotoxic for human cancer cells. Taiwanin A has been previously shown to damage microtubules, induce mitotic arrest and cause apoptosis in cancer cells. The goal of the current study is to identify intracellular signaling pathways that are involved in Taiwanin A-mediated apoptosis. We examined the activation of three mitogen-activated protein kinases (MAPKs), extracellular signal-regulated kinase (ERK), p38 and c-Jun N-terminal kinase (JNK), in HepG2 cells after Taiwanin A treatment. The role of MAPK activation in Taiwanin A-induced apoptosis was examined using Western blotting, caspase activity assays combined with specific MAPK inhibitors and shRNA treatment to knockdown JNK. Taiwanin A activated all three MAPKs (ERK, p38 and JNK). Cytotoxicity was blocked by the p38 MAPK inhibitor SB203580 and the JNK inhibitor SP600125 but not by the ERK inhibitor PD98059. A combined treatment of SB203580 and SP600125 showed increased effects on the inhibition of Taiwanin A cytotoxicity, suggesting that both JNK and p38 play a role in Taiwanin A-induced apoptosis. Inhibition of p38 activity reduced Taiwanin A-induced p53 phosphorylation on Ser15. Direct interaction of Taiwanin A-activated p38 and p53 was demonstrated by immunoprecipitation. In addition, inhibition of JNK by SP600125 or silencing of the JNK scaffold protein JIP2 reduced phosphorylation of Bcl-2, which may help to promote anti-apoptotic pathways. We demonstrated for the first time that two distinct apoptotic pathways, the p38-p53 and JNK-Bcl-2 pathways, were triggered by the anti-microtubule compound Taiwanin A.